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Abstract. CLEO has recently measured the cross section for ete~ — (3770) — hadrons at
Ecm = 3773 MeV to be (6.38+0.081343) nb which is consistent with other observations of non-
DD decays of /(3770).

1. INTRODUCTION

It has been almost 30 years since the Lead-Glass Wall measured the inclusive cross
sections of DO(D°) and D* [1]. Since then, a few experiments have measured the cross
section of ete™ — (3770) — hadrons where ((3770) is the lightest charmonium
resonance state, lying above the DD threshold, and so should predominantly decay
into DD pair, analogous to the case of Y(4S) — BB. As it is apparent, for instance, by
looking at a summary table given in Table 2 of [2] which also gives average of the four
measurements on o ((3770) — hadrons) to be (7.9 +0.6) nb, there has been a debate
on whether there is a relatively large production rate of non-DD decays of (3770).

With the advent of the CLEO-c phase of CLEO’s program, this old puzzle is being
readdressed. CLEO has already published the measurement of cross section of DD [3].
I would like to report a new result from CLEO on the measurement of the cross section
for o(ete~ — ((3770) — hadrons using 281 pb~! of the CLEO-c data along with other
results on observations and searches for non-DD decays of (/(3770) done by the same
detector.

2. SEARCHING FOR NON-DD DECAY S OF (3770)

The best way to look for possible non-DD decays of ((3770) is probably to look for the
known dominant decay modes of (2S) such as @/(2S) — yXc3, Y(2S) — /Y.

CLEO has measured o(ete™ — (3770)) x Z(Y(3770) — yxc1 tobe (20.4+3.7+
2.4) pb while their radiative transitions to xco and xc States were statistically in-
significant, hence set upper limits [4]. We also have measured o(ete™ — ((3770) x
B(W(3770) — XJI/y where X being -, n°r°, n, and P (the signal of 7° mode
was not significant) [5].

Furthermore, we searched for two- and multi-body decays of (/(3770). In the search
of two-body decays (vector-pseudoscalar), we looked for productions of p°r®, ptm,
wr®, or°, pn, pn’, wn', en’, and K*°KO as well as byt (B9~ and b} ) from
W(3770) decays [6]. A statistically significant signal was found only in the ¢n mode
(2.4 4+ 0.6) pb. In multibody searches, we looked for productions of combinations of



TABLE 1. Results of observations and searches of
non-DD decays for (3770) All upper limits are set at
90% confidence level.

X | o(y(3770) — X) (pb)
yXc2 <10.8
yXc1 20.4+3.7+£2.4
YXc0 <295
mrr /Y 1214+1.8+12
3/ 514+2.0+1.0
nd/y 55+2.1+1.4
/Y <18
two- (VP) and multi-body | < 240
KIK? | <0.07

M, K, p, n, w, and ¢, considered 25 different final states, with and without strangeness
and/or baryons [7]. None of them yielded statistically significant signals. We also looked
for ¢(3770) — KIKP [8] which was motivated the signal seen in the decay of (2S) [9].
Table 1 summarizes results of these observations and searches for non-DD decays of
Y(3770).

3. MEASUREMENT OF o(ete” — (3770) — hadrons)

Table 1 suggests that o(/(3770) — non-DD) is much less than 1 nb. In this section we
present a measurement of the cross section for et e~ — (3770) — hadrons, Oy(3770)»
at Ecm = 3773 MeV, where ((3770) refers to the yield at Ecyy = 3773 MeV from cc
annihilation into hadrons, not including continuum production of qq (g = u, d,s) and not
including radiative returns to ¢(2S) and to J/y.

We define ay(a77) as

Ny (3770)
Ey(3770) - Ly(3770)

Oy(3770) = 1)
where £y 3770) is the integrated luminosity for the data taken at Ecm = 3773 MeV
(281.3+2.8 pb~Y), Ny 3770) s the observed number of hadronic events inferred to be
directly from ((3770) decays, and €y(ar70) 1S the hadronic event selection efficiency of

Y (3770) decays.
Our main observable is the number of hadrons produced in (/(3770) decays, Ny(3770)-

At Ecm ~ 3773 MeV, the main backgrounds come from continuum production ete™ —
qq and radiative returns to /(2S) and J/ (. Thus Ny3770) can be given by

Ny 3770) = Non-g(3770) — Ngo— Ny(25) — Najy — Zi=1,,eNe+ -, (2)

where Non.g(3770) 1S the observed number of hadronic events in the (J(3770) data taken
at Ecm = 3773 MeV, Nggis the number of observed hadronic events from ete™ —
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FIGURE 1. Ngp, (a:left) and E,jjg/Ecm (b:right) of our ((3770) sample that pass our hadronic event
selection criteria (black-solid histograms). Backgrounds are also overlaid (generic DD Monte Carlo,
scaled continuum (qq) data, summed QED events ( Xy (€™ — £1£7)) plus radiative returns to
Y(2S) and J/ ). The yield of DD Monte Carlo is scaled to the same size of the data assuming o(e*e™ —
DD — hadrons) = 6.4 nb.

y* — 0d, Ny(s) and Nj/y are the number of hadronic events from (2S) and J/¢

decays respectively, and Ny+,- is the number of events from ete~ — £*/~ that pass
our hadronic event selection criteria. We subtract these backgrounds by employing
scaled numbers of hadrons observed in two other data samples, taken at the (/(2S) peak
(Ecm = 3686 MeV) and at the continuum below this resonance (Ecm = 3671 MeV).
Figure 1 shows the distributions of two of the important variables in our hadronic event
selection criteria, track multiplicity (Ncn:left) and visible energy (charged and neutral)
normalized to Ecm (Eyis/Ecm:right), of our (3770) data sample that pass our hadronic
event selection criteria (black-solid histograms). Also overlaid are various estimated
and observed backgrounds. Notice that there is not much room between the black-solid
histogram (data) and the total background.

The final cross section is 0y s770) = (6.38 +0.081333) nb. The difference between

Oy (a770)00 [3] and 0y (s770) is (—0.0140.0813:37) nb.
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